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[0046] to [0054] 
[0046] 

[Embodiments] First Embodiment 

Figure 1 shows a schematic sectional view showing the first 
embodiment of the present invention. In the drawing, reference number 
1 denotes a Si chip which is the first semiconductor device, reference 
number 2 denotes solder balls provided on the electrode part of the first 
semiconductor device, reference number 3 denotes an under-filling 
material for adhering the first semiconductor device, reference number 4 
denotes a Si chip which is the second semiconductor device, reference 
number 5 denotes a die bonding material for adhering the second 
semiconductor device to the reverse of the first semiconductor device, 
reference number 6 denotes a gold wire, reference number 7 denotes a 
substrate on which a wiring is formed, the substrate including an electrode 
part connected to the first and the second semiconductor devices, reference 
number 8 denotes a resin for sealing the first and the second 
semiconductor devices. 

[0047] In the present embodiment, the first semiconductor device 1 having 
the solder balls 2 formed on the electrode part thereof on a printed circuit 
board having a thickness of 0.1 to 0.8 mm, on which a wiring is formed, is 
firstly positioned so that the electrode part of the substrate 7 faces solder 
balls 2. Thereafter, the first semiconductor device 1 and the substrate 7 
are heated to not lower than a temperature at which the solder material of 
each solder ball melts, so that the electrode part of the substrate 7 is 
diffused-joined to the solder balls 2. 

[0048] Although the size of each solder ball is changed according to the 
pitch of the electrode part of the first semiconductor device, the solder ball 
usually has a diameter which is approximately half (50 to 60 %) the pitch 
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of the electrode part. For example, when the pitch of the electrode is 200 
li m, the solder ball has a diameter of 100 to 120 ii m as one guide of the 
size. 

[0049] Further, as the composition of the solder material of the solder balls, 
a general eutectic solder, or solders having other distribution ratios, such 
as a SnPb solder, a SnAg solder, a SnAgCu solder, or a SnAgBi solder, can 
be used. 

[0050] Next, after a flux component for removing an oxide film at melting, 
which remains around the joined solder balls 2 of the first semiconductor 
device 1, is removed by cleaning, and then, the under- filling material 3 
made of an epoxy resin is put between the first semiconductor device 1 
and the substrate 7, and is heated to approximately 100 to 150 °C to be 
cured. 

[0051] Furthermore, after the die bonding adhesive 5 is applied onto the 
exposed reverse of the first semiconductor device 1 by a dispenser, the 
second semiconductor device 4 having a thickness of 0.20 mm to 0.40 mm 
is mounted thereon so that the reverse of the second semiconductor device 
4 faces the reverse of the first semiconductor device 1, is heated to 
temperature of 100 to 200 °C, to heat and cure the die bonding adhesive 5. 
[0052] Moreover, an electrode part on the surface of the second 
semiconductor device 4 is connected to a connection electrode part 
provided on the substrate 7 by wire bonding, using a gold wire of <E> 20 
to 30 ix m. 

[0053] Thereafter, a resin sealant made of an epoxy resin is applied around 
the first and the second semiconductor devices and the gold wire 6 by 
potting for protection thereof, and then, is cured by heating. 
[0054] By providing the electrode part provided on the reverse of the 
substrate 7 with the solder balls, one semiconductor package is completed. 

[0057] to [0058] 

[0057] Second Embodiment 

Figure 2 shows a schematic sectional view showing the second 
embodiment of the present invention. In the drawing, reference number 
1 denotes the Si chip which is the first semiconductor device, reference 
number 2 denotes the solder balls provided on the electrode part of the 
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first semiconductor device, reference number 3 denotes the under-filling 
material for adhering the first semiconductor device, reference number 4 
denotes the Si chip which is the second semiconductor device, reference 
number 5 denotes the die bonding material for adhering the second 
semiconductor device to the reverse of the first semiconductor device, 
reference number 6 denotes the gold wire, reference number 7 denotes 
the substrate on which a wiring is formed, the substrate including an 
electrode part connected to the first and the second semiconductor devices, 
reference number 8 denotes the resin sealant of the first and the second 
semiconductor devices. The first semiconductor device 1 and the second 
semiconductor device 4 are fixed so that the respective reverses thereof 
face each other. 

[0058] In the present embodiment, a logic IC and a memory IC can be 
used as the first and the second semiconductor devices, respectively. 
Herein, a memory IC, which is larger than a logic IC, is mounted on a 
logic IC, the respective edges of the memory IC protruding from the logic 
IC. That is, the second semiconductor device 4 may include a plane on 
which a function element is formed, which is larger than a plane of the 
first semiconductor device 1 where a function element is formed. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mounting structure for a 
semiconductor element, wherein two semiconductor elements in 
arbitrary shapes can be mounted freely and at high density, it is possible 
to deal with high pin counts of the respective semiconductor elements, 
and a high speed can be realized by eliminating the defect of a 
conventional mounting structure in which a plurality of semiconductor 
elements are mounted on a board. 

SOLUTION: In the mounting structure for the semiconductor elements 
onto a wired board, at least one as a first semiconductor element 1 is 
electrically connected to an electrode part for connection, which is 
installed on the board in such a way that the electrode part is faced with 
the board 7, at least one as a second semiconductor element 4 is 
mounted on the backside of the first semiconductor element 1 in such a 
way that their backsides are faced, and the electrode part of the second 
semiconductor element 4 and the electrode part for connection on the 
board 7 are electrically connected. 
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